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i— J (57) Abstract: A color image display capable of readily displaying a full-color animation of VGA class, having a small size pro- 
<q duced inexpensively, and easily controllable in full-color gradation, comprising a shutter control circuit (4) for slicino color com- 
ponent data subjected to color separation according to a slice level, a light source control circuit (5) for controlling a light source 
corresponding to the color component data, one or more light sources <6), a converting device (7) for converting light from a light 
^ source to surface light source light, a shutter ( 8) mainly made of a liquid crystal and adapted for allowing light of a correspond^ 
pixel and cutting of the light, a timing circuit (3) for generating an operation timing of a shutter control circuit and the light source 
\£> control circuit, wherein the shutter control circuit (4) transfers one line of slice data to the shutter for each slice level sequentially 
C3 the light source control circuit (5) operates a light source corresponding to the slice data, and the shutter (8) allows the light from the 
^ l ight source corresponding to the slice data representing the gradation of the pixel to pass therethrough or cuts off the lioht so as to 
^5 display an image. a 
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*PiaiS2iJ:ov^T 1 fe0 2K:^*tKlfife%<i^.So 

, mM<DMm 8 ~e», R % G s B^b4§Btr u ^ 1 SrR' s G' , B' , W 
040©f^7-f- /v Ffc^tSo PHfe?*— * 1 (R, G, b) iu, f- 
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W=m i n (R, G, B) 
R' =R— W 
G.' =G— W 
B ' = B — W 

W©:4.OT?fc5 0t, n = 3 £ LT4o©^^y M22i^ Vts/ 

s& 3 -ana^t-a -ft ^m#n-5. 0 

rfry*— & 5 7 >f J* W*A* (Le ve 1 n) J^T-e^tfOFF, ^foSX 

frib<D{m-£r\Z£ t> L e v e 1 n^^^^f^^ OHLe v e 1 n^moim 
fM^^^fct^iiOFF, Lev e 1 n£Ui2 5 5 ^ "COf ^X^J $ tlfc 

m^-i.o -n co ^ =7 ^ XT*—?&mj)-fz>o ^^^m3^h(Dm^xv l 

e v e 1 n + 1 Km^^W^tlTzM^, O^^Le ve 1 n + 1 T^V^Off ^ 
A^J^^fct^fiOFF, Level n+l^±2 5 5 ^ T^-ff -^A^J £ tbfc 
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©ON/OFF^S^V^T, v'ty^-8©ON/OFF^|TV\ HS'^S 

FFtSo 8 Tli, ^V-^^/^W^x — ^ 1 SrR' x G' , B' , W 

©4o©fejJ^- ^K^APf-S^ 3fclCftR, G, B03o«f5©tn 

&mW}^Z>*^ y^ONt*!J, lftOFFt^5 0 G' fife^^*— 
fts G^mtrlgWf^^S^.'f yf^ONt^^ IISOFF^So B' 

E5c£*l<5 0 H£fe<£>^Il8-Trft, M^f-^ ©f n § mfe©)fel 6 0 ^ 

t^$tl5o t^^*j s n = 3©4o©fe0i, m= 2 CD 3 -feO^JlTfeSo 

"K 6 o ft^M 6 t?^ bfc^M 6 o Tfe !), 70 r±jS3fcjR«rS*aSfc^-f 5 

Mffim&m*T~%>& 0 7 o ft, v summit* &tfmtvxm®: 

fee 8 1 s mghm 8 2, t^y bs^js 8 3 , mytB m s 4 ©wn^^tL-c^ 
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^-b^fcJ; 5 J-s Biffed*-* l O'lf^Sr, '--&5W!PIeJK 2 v v#~-M&m 
&fc<DWii¥?4 5 ^^Sr#figLTP&iWft!ll^^^:ov^T1KWrSo 0191: 

wsmi?^ ^ s 3 ©t ? — ?iz.temmmzmy6Vtmfcte& 0 

&%MG&^ B' O^^i/©-^— ?*Wt}£tlX\t^Z>b%Y±&%MB&^ W07 
4-e^^-f ^f- *fc#fl¥£*1>, Vty? 4 - 8©-feiT^^hm^S8 3^btl/ 

5 D mxfe^ l/^;n w^n*!*©"?*— &&94 *m$&4 0 
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So oV^% R' 0 7 lr 2 x Lfcr-^ Ir 2 

(ui^<^7^^f^iLT, 17>T^S„ I/^n$T?X7^7 

■ ^oT, R' 0 7^^f-^i-iU N 1 fft<DX 1 7'(-XJ*~- ^dSnUi 

0 _bc7)iif*fclt^ir^^ v 8 3 <D^—$ SrKBftbv 3Sig/5SafcSrfT5'o 

R' 0 7^V©f^^7t5is G ' 0 7-f>-©T^ ^#$^-f $ y/niK 
3 eojg^fc: «£ 19 V-v s> 9 '-W&mifc 4T^7^ * is^ y ^ — 

8 coir V* is YW&aMS 3.lCjHbtbSo =^^11^8 1 0 _L©HS7c tf^ir 

^ 5: ^^ms§3 gdj^ku; t) a!l®iniJS4-e^^^^7 :i — *r:5M?£*i> 

x zs^-y?^- s <d1z tr * is YWMM 8 3{^e>tb-5 0 ^^e^S^s i o Jiopf* 

1 i±(Dmmmir&±y*>-hnmm8 307- ^srsi&u RMS5fe«©#©8 
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&>±mm<Dmm8^^ m^m^t^m^ (r' wntw^ 

R ? «W»z:33»-t5R*«<0»*3ft*SrPR N W^I#B#^*5^-5 R*M 
©3&3fe3a^£rPRW (PR^PRW) ii-So 

«*Mn+ l -( n #n+l.) £LTt>«fcV\, 

Illicit 9^;*W</l^S^fhL, ffiifj;V^n^^l/^;H WoT^7-f 

fiT?VJ:v\, ^^iliit^ T f Till, STNMfelK tnMI&bI 

SA±<D£?K, 8 ttt, &ftmm& 2 ^mm&j&ft (w) 
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o . 

FfOi!I&£r?T 5 <^T\ y ^—fV K ^-^r y ;/ 1 /Witt l> 6 |g W1 5ff LT 
t b-blz., ^ffifc:^ — a-Kv— /r^iy^ jvjo^— 5 C 

mmcoi&m 9 . 

_h^ufc^co?^S8 -cra^ m 1 9 ^-fJ: 5 MWr—z 1 &R* , g' 
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t*— *l£r (R, G, B) irLT, t^7^-;VK©f-^«KT©. 



W=m i n (R, G, B) 
R' = R— W 

G' — G— W •■ 
B' =B— W 

C =m i n (G' , B' ) 
M' = m i n (B' , R' ) 
Y ' — m in (R' , G' ) 
R" =R' -max (Y' , M' ) 
G" =G' -ma x (M' , C ) 
B" =B ' -ma x (C , Y 5 ) 



7*— ^^R" 0 7^^ C 0 7^, G" 07^^ 



, M' 0 7^^ B" 0 Y' 0 7^^ W0 7-fy®l) K3\ =*^e>" 

— ^£B7j£;ft/rV^ £#M«lB7^ Y' 0 ls(Df— T^ffiTJ £3VW 

S^ltMRtG^ W0 7^^07^--^^<i57j$^ l/T v^5i:^«^^ilR 

38 



BNSDOCID: <WO 



02056288A1 I > 



WO 02/056288 



PCT/JPO 1/11655 



4 -e;* 7 ^ 9V # i-#fi¥ £ *k ^ty^-8®t^yf in 8 3 £>*b 

v v "f V = yfS 8 l o ±(Z>mmt£tf&-te if* °y > ®&Ji 8 3 of— ^ b 

x Mii/^ft&fT^o L e ve 1 htlo'^TON/OF F 

ttfet©^. El 2 0 <Z>^ 5; ^T^ft^MfP^-S £ Wlfef — * © jjt*^ 
fr 5 o • 

HPIHS§4 -e;*9>f *f — *K:#fi¥&*i/> v^s>* — 8(D-fe^V y MH^jgs 3^ 

^&<d^ s M.ftmG<Dft$mM/myt&tiz> a imik, m ? o, b" o, y' o 

#cici, wo 3; ^^Hi8g3 ©Jg^ J: *> v--^^ 

3}^btb5o =>*yii8 i o ±©iif£it^t y MSI 8 3 Of — ^ 
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U(D$£yt5&&%: P RW (PR^PRW) ^i-§ 0 

# (r" , g" , b" ) km&f&& (c , m' , y' ) Kmm?*-? i 

MINI h ft 0 ZL t & -t? £ , ft* HHttd* p*rj_Li- 5 0 

mm<Dmm i o . 

mm<DKm i o ^-fe^mj^ 2 ra % in 2 ^^-r^ ^ y 2 i^n=3Ht4o 

7^— ^l£rR N G, B, Colo r © 4 o©f7*7^ KH^it5o PHfcT* 
—^lSr- (R, G, B) tut, f-^^^r— /vKcd-t^— ^te^T^teJ; 9;fc£> 

So 

R 0 = R < R 1 ^OG O^G<Gl #>OB 0 ^ B < B 1 <7)B#, 

Color=max (R, G, B) 

^thSXm^, R=R N G = G, B = B 

40 



BNSDOCID: <WO 



02056288A1_I_> 



WO 02/056288 



PCT/JP01/11655 



(--T\ RO, GO, B0 S Rl, Gl, B 1 OT&^&k^fcikfif) 



C o 



I o r \Z.M}&'tZ>%MY3ls RO^R<Rl ^OG OgG<Gl J^OB OgB<B 



T^^R0 7>fy, G07^y, B0 7^^ Co 



IG^ S B 1/<D^— 9&mt}$tlX\,^ tfft^SB^ Co 1 o rO 

7^ vcd-t 2 — ^^|is^$^xv^6i:tM7feMc o i o r^jtrf-So 

nWf— 9 (94l/) ^ 94 ^ ^ 9m$& 3 (D^jjkfc £ X> i/*ry9 — 



;<5 



vvc\ ^^l/mU8 1 0_h(D®^f£^^ir^V ^ b«ffi)S8 3 <D^— 9 

, ^ii/^^feS-fT^o ^ ^'7 i '— 9\~ts Level n^S^V^TON/OFF 

fff^Sr^-f- HI 2 1 (D94 ^ ^^-e^^M^-TS ^ , mWrf— 9 <D{%^m 

R 0 7 -J* XD^r—9 # s $t-Ti~<5 t , GO^^ l/COy^ y — 9^9 4 5! >'9*\bI$§ 3 <£> 
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s MftMB<Dy6$m$i/myt£fri& a m?.^ coioro y ^ y©r- 

it^t ^V y Mil 8 3 ©f -^ MCo 1 o r(D^;^M 

V\ 3^e>-«ffi8 1 l JhO®if ff&t^-fer ^ Mils 3 co^"— ^§r^^U, 

o r t m-&tfcw, &®im u ^ t -^tt^<5D^-^ 

^ ifcfeWi&mmcoy— ^ c o i o r^otiitffgUc©t\ 

^to^S 1 1 . 
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<Z>J&M 8 % 9 % 10 T?f±, 



*ra« , rasriBrc-<i-s^aii©^iiS:*-to 
i2 2», r comm^mM^mm 1 1 t^i^^t y^-8ivty^ —he 

1 4 1 1~4 14(1, y-^Z'* 0 O^S-^COir 

^ 8 3 ico^Ct^ v h/Be^ s/^— K»laIKfCS)5o 4 2lji 



8 0 0i. 



[R' ot^7^y, g' oftr^ 



=74^, B* Ofil^^^ W0f^7^y] N [R' L|f^7^y, G' L 



^7>f^ B' Litu^7-f>\ WLbu¥^^>-] s CR' Ltf#^^>-, G ' L 



^7^y, B' Lf£^^>\ WLf^7^y] ©w 
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ttt#.$*VCV:>5 i:%«^«R^> G' ^<Dy*— &HX\^Z> k 

4 T?X 9 ^ t*— KftM £ *K V-^ >y # — 8 ©1r V b &&Jp 8 3 fc> 

JBfir fft!i#p®J&4 1 1 Kite, R' oi^?>f ^©Mlt^— * (^-r 

iCloX^7-f^7-^tLT, 8fr¥ 7 5 o ov^\ R' 

, r^^ffl^S 1 0 _h<Z)®*f£^^ir^^ ^ h®iJS 8 3 ©t 2 "—-^ £r.Rff&L^ S 
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412 -m-R 5 o >\ -t ^/b ^ v & mwm% 413 

R' Lf&^v-r^ Vffii/>y^WHIj^4 1 4-mR' 1,^9^ 2^<£> 

R' Offi^-T^ R' R' Lru^^^>-, R' L^^^-f 

^©f-^^Ttst, G 5 ot^7^y, G ' Ofl^^-T^, G' Lfu^ 
is-r v$^~ 0]#|e]j&4 l i~4 l 4t^7^^f u ^l;:^$H> 

■So 

ov>t% b' ogr^^-r^, b' 0^7^^ b' Lgr^-r>- s B' L 

f^7-f >-<Z)-7= — ^ #5 ^ ^ 5; ^ ^|B]gg 3 it £ V) ± Sf ^ ^ ^ ^ ^ ^ ^ 

«HJS§4 11-41 Z^mtSfo, t^r5/^-8 0 0(Dir 

^ YWMM 8 3 (riH^tL^o =^E-^fl;^8 1 o±oMifffctf;^i?^V v Ml 

11—41 4-e^^-^^7 s — ^{t^f t^t 5/^—8 O 0©i?^ >■ h 

1 tmm) ? ^ > (dt^ # & # 4 ^ ^ 3 (Drnrn^ £ v 2 ^vm 
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M-T^, ^®7i/- J±&m7FirZ>^ i^I^SLT, ttM^*^-T5o 

4 1 l^pB^l 2 8®*, ^^©ir^V^h^v'^^^— $tJ^llH]S§4 1 2 
£f-s tlB^l©^! 1 1 TIL ^^JSi'Y.y*— IBWIIIIM 2 1 (Dmtite 

\ ±x<d$- -fy \ v ^—8 0 0 \z.mm icssr ^nstts^ wk<o ^^eym-y 

■=t y # — mWJM^ 4 2 1 £r£l;VVT\ #*©=»ce>'^^ 5/^— iPKj|Hl8g4 2 l 
ft 5. te^ftSPHfef*"-* (^-fX) £*t/»^ftTV^IM N if© 

^^Vffi^X-r y S£l&|IIEg4 2 1 =J^E-V|U7J^O~3 *T?6D4o > 

^^e^-ffiTj 0 < — » =1 0 N 7 

ni^i/ttSTa 1 « — *>^^y%Mki ^ 5 

^^E-VffiTj 2 * — > =i 1 ^ 6 

=i^ytfi£}3< — >n^yii3, 4 

^CDit^, W^T — Z (9-00 k£ N 0, 2, 1, 3^^^©Jl|Ii, 7 S 5 S 6 
, 4 (DWIfc-fe^HJI^ 2 «t <9^5 0 
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*I SrMir £ PS 9 , ¥<D X o \Z.WM L T & «fc V v 



4 11, 4 1 2 ©t y b ffi^)^^ O ~ 3 © 4 i/^ 5/ ^ — 8 <£>i? ^ 



!&}£mte^§eUTfo5&©£1-<5 0 oolite 1, ^<d^\±2 £w?JiR) fcSi 



n 



4 2 1 ^-^e^JiS^ii/^ — 8 ^^riyWm 



1* 



IftO, 1 
2, 3 



^^evfcB-Tj 2< > =i ^E- 4 , 5 

■fe r * ^hm^^^? — mmmm a i 1 mts 1 < — ^ b mm 2 



Hlg§4 1 2{±J^7 2< — »ir^V^bffiH5 



2 J: i^jlt 



o£ v) , 2000-^^V-Y *9i^5 J; 5 K:@BB$*ltv^o 

So 

— ^oteani«*t-5NFrasr@iifLfe:©-e, prig ^7 
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■M<Dmm i2. 

RGB0^7-ltf-^^\ RGB RGB 5 £ 5 }£^<g^T?A7J 



5 



y^i^b^o^o \cmm&L & ± r i -7 * k. g i ? ^ 



, *£#^2 blz.m%.T^Z> 0 r©II©fii 2}Ji^5fe5H¥|HlK2^ 

®ife7*— * 1 <DXj3mmz&ox, * <Dmm-m.t> 3 e 024 

X*fe, R \ G s B^6>J&5Wife-7*— ^ 1 ^R' > G ' N B 5 % W0 4 0©t7*7 

^•-/VK^if§ 0 WMtL7*—#l & (R, G, B) tit, *)~7° 7 ^ — ?V Y <D 
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W=m i n (R, G, B) 
R' =R-W 
G' = G-W 
B ' =B -W 

-rs-fe^^sfe^^E-rso ii©iii2m fi^R' „ g' , b' 

-^tt^^y otist§t©tt§o if ^ 2 3 a, ^^yot^fe^f 

jfcfc^ ^jy^—fll!l#|gi54|i:ov^RK*t"So V* y mmw\^A tt s -6 

— ^ (2jjf) te#fl?L N -to* 7 ^^S<3V^T, 8 Sr$!l^Ii- 

Leve 1 n) £*T"Cfc*Vfc£0 F F , W^ONtf5 2t©^7^^ 
^^ffl^JtSo Leve In}*, ^ 5: >-^HIE& 3 ^ £><£>{f «fc 9 -fiS^^i" 

-TSo ^ 5: V^HIK3^b©flr#|c: £ V L e v e 1 nffi&M&tlftm^ Ofa 
bL e v e 1 n*^6Dif -^-^A^^tbfc^^^OF F, Level n £U: 2 5 5 

K3 d»fe©ff#^J; Ueveln+1 »CK3£^XM Sfr**^ 0 i^Le v 
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e 1 n + 1 %M(Din ^rMAtl £*Wy#£i20 FF, Level n + 1 £A_b 2 5 5 

£ -e com #2* a^j $ ^Ji^te o n o ^ ^ ^ * 7 s — ? & m^-r -5 o 

^©ON/O FF.CS^T^ >7 ^ " 8 © O N/O F F Irfr 5 „ i^s** — 8 

of Fts 0 mMcomm 1 2^?^, ^v^^v®^— ^ i%r' N c „ b' 

tn = 2T?30©X>f 5/^5 1 tftSo 

■£fc, x^^-f 51 5 Mtijft^So R' ^^—^^#,^[11^2^ 

lEft^S^-Y S/^ON£ftt9 s i!lliOFF^^ 0 G' f&ftv*— ?(Dm&te 

?<Dm&n., &%M%mW)is^:z>^ v^&on ttev) , teoFF^/^„ w 

^^•7^— $<DWiSn^ R, G, BcD^kTOdfc^Mlil^^rS^-i' 

•So 

hmffc^tlZo ffcfc*^ n = 3 ©4o©M^I, m= 2© 3fe^3feMT?feS 

o 
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i^ir s^-8§r, mffavjimi tmm^ms &&mvxmm-t&o ^ 
i8i, m&m s 2, -tr^v >- hmmm 8 3 , m^bjh s 4 ©jii^^n-cv^ 

tV^ D iS^Aii8 0 N ii^;Bjl8 4», SV^il^*fcteW<^M7£Kt ft 

3 J; 5 {aSJS£#t5o ■=& ^HfeJi 8 1 % is b«®B 8 3 teSLv^iti^i- 

&J£, ^ftwKrtt^W 5 ^ 4** Sr # HB L T WJIP i<l o Tift Wi" 3 0 

121 2 5 ^l©ftl 2<Z)^^f 5; is^m^^iTo ZL<D$4 5 lsF\±, $ 

ztix^zm (mx*fe, mi^7*—?&R' o^>\ g' o^>\ b' o^-r 

s = *e ytfi 8 l o &m$l £ *u lo.3^yi®}^l^t^s 0 *t =» 

b 

5 y^HIEg3©Jg^}e:j: V> % -fe^^ISIES 2 ^ £> R ' 0 ^ iscof— ?l>$m 

/SftSiG^ B' 0 *#sm;*j£*ircv^5 t#r±^31saRB^, WO7 

>f y©r i -^^ffl^i§HTV ,, § i: %^^3^?2§R> G % B^<TflSj&*pr5 0 
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4 ^7^f Xy*— #teL&M£fa s 8(D±Jf* fhW&fS8 3}£^£>tl, 

So ol/^T\ R ' 0 ^^i/O-T 2 — ^§l/^;V2t^7^^ L7ct=— ^£W</^2 

£oT N R' 07-Oof- ffcH'Ltv i 7^y^7^^r- ^^ n |n 

0 ±©ii*^^^-fe^ ^ f -SMI -8 3 ^-^"^KlSft L> aifi/*#*f5r 5 o 
^ ^•7 S *— #Y& S Level ntl^V^TON/OF F 'ft#^r^i~0DT:\ [H 2 

R' o y-f ^(D^—^dmTlrZ) £ s g' 0 7-fy©f^^^^5^@j| 

#ClZl> WO 7^ ^©f -^^^^ y»3 ©^(^ ^) y ^-$||]@ 

s©-e, ^»r, g, ■ B<o-r-<*c<o^afia/ai3fe§ti/5o 

o^^yOr-^^TtSi:, 1 ^(Dy*— % 3 <7>Jg^ 
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©R = G = B©Bff'-^!^LT > a *=b*=0 ^^5i^S*»ilbV\ 
LT, a*-b*-0^oV>T^^a*b*-fi:tr^-t-R' , G' , B' W.$:ffim%% 

2.3^ ^w^^-— /^^{i:^ (wop^itij^— ) «lt|d< 0 

HI2 7^ N 1H2 6O^^MLa*=b*=0^oV^TM#^^a*b^il:^^Lfc 
o ^H^M^fjg^ — /SMBiM a*= b*= 0 {doV^><»& a*b*{jtT?&5 Q r<£> 
a*b*«^i-R' , G' , B' MiM2 3t, ^ W ^■^-/^^'jitfe 

i 

R=G = B©iiitf^^i©M^ wj&^w^ R' , G j 

mmo > b ' tw-r 0 iot, r=g=b (Dmmrf—z 1 l 

w\ r' mmm), g- cmmd, b> mmm^A^^m.xm'm^ 
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a * b *m%s WTSS $ M &<D a * b m m^M LT a *= b *= 0 \C-D\,^X>$%fiX& 

£oT\ ^ h/^m mM#)M&) £t?t5 £.a*=b*=o 

m^Wm-^o R = G = B ^(Dm^rf — $ I^LT^ mMXmVFt -5 <DX\ 



M<^3fc3SiJ££rPRW (PR^PRW) 

tT— ^tf 7 5 O nm^-oO;fc?f»:SHgV\ R^^^-f^ 1 fe©^ 

&^?[H 2 ^ P& L X % £ V \ 

/&fr(R' , G' , B' ) idpitf^^ 1 U ^^NoTOL7h«C6 3r 

a *b*f6}C*f LT, a*=b*=0 ^OV^^ffcft a*b*®<£r7^i-R' N G' % 
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{£T#5o " " 

MMcoj&M 13. 

ttfc^ U-T * ?V<D a * b *tf \Z.n LT, a *= b *= 0 (^o^T^M a *b *^ 

^m^m i 3 tft, m 2 4 ^-r&^?iH]E§ 2 ©ffi«§i 2 3 mj^m^tt 

^ ^ ^IU^ 3 T4e$c $ *K #:7*n ^^gjjf^^^ ^ ^%^-^tf>Tfc5 
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4 XT. 7 -f .Xt 2 "— ^ tb, s^ — 8©t^ >- fS^JS8 3 iCi^btL 



K7'-1 > ^IIIifg4 1 ^gthth& 0 oV^\ |-V^/K/)ON/OF F'lffR}. 



N MM/^yt&TT b 0 ^J3> Level ntS-^VXON/OFFf 



R' 0 7^y<DT-^^HJt5t, G' 0 74 y©r- 5; 
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